Escherichia coli dnaA initiation function is required for replication of plasmids derived from coliphage lambda.
The dnaA gene function, indispensable for the initiation of Escherichia coli replication from oriC is not essential for the growth of phage lambda. The in-vitro replication of plasmids derived from phage lambda does not seem to require DnaA protein either. However, we present evidence that in vivo the normal replication of lambda plasmids is dnaA-dependent. After inactivating the dnaA gene function, half of the plasmid molecules may enter a single round of replication. Rifampicin sensitivity of this abortive, as well as normal, replication indicates involvement of RNA polymerase. The rifampicin resistance of the normal replication of lambda plasmids in E. coli carrying the dnaAts46 or dnaAts5, but not the dnaAts204 allele at 30 degrees C implies the interaction of DnaA protein and RNA polymerase in this process. We propose that DnaA protein co-operates with RNA polymerase in the initiation of replication at ori lambda. The dispensability of DnaA in the growth of phage lambda and in lambda plasmid replication in vitro is discussed.